The study of structural and tree flora biodiversity of the forest of the Mbomo-Kellé UFA was done on an area of 88.5 ha (0.014% of the total UFA area). The inventory was carried out in plots of 200 m × 25 m (0.5 ha), arranged in a contiguous way along the opened trails in the forest with an equidistance interval of 2 km. 11,012 trees of DBH ≥20 cm were counted, divided into 107 genera, 31 families and 133 species including 121 completely identified and 12 defined only in terms of genus. Data analysis consisted of calculating relative and weighted frequencies, the Shannon and Weaver diversity indexes, Pielou's evenness index, and the Jaccard and Sorensen similarity indices. Relative frequencies showed that the most representative family in terms of species is the Fabaceae-Caesal piniodeae with 18.05% of species and the most representative in terms of individuals is the Burseraceae with 19.17% of inventoried trees. The principal components analysis allowed to show inter-and intrablock heterogeneities.
Introduction
Tropical forests are the subject of several studies to better understand the role they could play in sustainable development, climate change, and floristic biodiversity. Tropical forests are characterized by high biodiversity, this diversity is an indicator that allows to appreciate links between the richness and the abundance of individuals; it reflects the degree of heterogeneity or stability of vegetation (Basnet, 1992; Trichon, 1997) . Plant diversity can therefore integrate several parameters such as the vegetation structure relative humidity is 84%, with a monthly average maximum relative humidity of 97.33% observed in June and a minimum average monthly relative humidity of 59% observed in September.
The study area is characterized by high hills whose altitude varies between 350 and 680 m, which extend a large area of the border of the Congo and Gabon. This relief extends continuously from the Mbomo-Kellé UFA to the Mbinda area in the Chaillu massif. The river network of the Mbomo-Kellé UFA is organized around two large rivers including the Lebango tributary North of the UFA and the Lekona tributary to the South. All the rivers that are in the UFA are either the Lebango or the Lekona tributaries. The two rivers flow into the Likouala-Mossaka in Itoumbi.
Data Collection
For a better inventory of field data, Mbombo-Kellé UFA was subdivided into 13 blocks of inventory in which plots were installed to inventory all trees o DBH ≥20 cm. For this work, we used data obtained from three blocks of inventory traversing South UFA (blocks 9, 4 and 8) ( total of 88.5 ha were inventoried, distributed unevenly in the three blocks with 61.5 ha in block 4, 18 ha in block 8 and 9 ha in block 9. All trees of DBH ≥ 20 cm were identified and their diameter at 1.30 m measured.
Data Analysis
Floristic diversity Diversity was determined by using the Shannon Index where pi is the frequency of species I (Ni ⁄N), Ni the number of individuals of species i, and N the number of individuals of all the species.
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The Pielou or evenness index
Is the ratio of the Shannon and Weaver index of diversity on the maximum diversity index. It marks the level of diversity achieved by the system compared to the maximum possible (Kimpouni et al., 2013) .
H' max is the logarithm of the total number of species (S): S = total number of species; NI = number of individuals of a species in the sample;
When the index is low, a phenomenon of dominance is revealed, while when it is high, it marks regular compensation of individuals among species (Kimpouni et al., 2013) .
Principal components analysis
This multivariate analysis is used to discriminate between the blocks and the inventoried trails according to edaphic affinities.
Similarity
Similarity is determined by the coefficients of similarity. These coefficients are used to measure the association between objects. The similarity of two samples (floristic surveys) is based on the presence or absence of certain species in the two samples (Legendre & Legendre, 1984a) . To study the similarity of our different floristic surveys, we used two binary factors excluding the double zeros; i.e. the coefficient of Sorensen (K) and the coefficient of Jaccard (S).
The SØrensen coefficient provides a two times higher weight to double presence, we can consider the presence as more informative than its absence (Legendre & Legendre, 1984b) . According to Legendre & Legendre (1984b) , the SØrensen coefficient is dull compared with the Jaccard coefficient, that is, if the similarity of a pair of objects computed by the Jaccard coefficient is higher than the similarity of another pair of objects, it will be also higher if using the coefficient of Sorensen for the calculation of similarity.
Results

Floristic richness
The floristic inventory carried out in blocks4, 8 and 9 of the Mbomo-Kellé UFA allowed to record11012 trees of DBH ≥20 cm, divided into 34 families, 107 genus and 133 species, including 12 species defined only as shown in Table 1 .
The calculation of gross and weighted frequencies allowed us to appreciate the wealth specific (in number of species) and weight (in number of trees of DBH ≥20 cm) per family ( Figure 2 ). Figure 3 that the Fabaceae-Caesalpinioideae family (18.05%) is the most abundantly represented in number of species in the surveyed zone, followed by the Meliaceae (7.52%), Fabaceae Mimosoideae (6.02%), Eupho-rbiaceae (5.26%), Annonaceae (4.51%) and the \Myristicaceae (3.76%). If we consider the quantitative aspect, it is the Burseraceae family (19.01%) which is the most represented, followed by the Fabaceae-Caesalpinioideae (15.96%) (16.09), Myristicaceae (13.18%), Annonaceae (9.49%), Euphorbiaceae (8.32%), and Fabaceae Mimosoideae (7.32%).
It appears in
The quantitative abundance of Burseraceae, Myristicaceae and Annonaceae is explained by the strong representation respectively of species Santiria trimera (14.57%), Scyphocephaluim mannii (7.55%) and Greenwayodendron suaveolens (4.30%).
The Shannon-Weaver and Pielou evenness indexes were calculated in each block considering the number of individuals per species and the total number of individuals of each block. The results showed that the index of Shannon and Weaver varies between 5 and 6 bits, and evenness between 0.4 and 0.6 (Figure 4 ). These indexes did not vary significantly between inventory blocks. It should be noted that through both the relative frequencies that index calculated, neither of these settings show inter and intra-bloc heterogeneity.
Heterogeneity between blocks
Inter-block heterogeneity was studied from a principal component analysis made on a presence-absence basis, by observing encountered species and as variable or column represented by the different inventory blocks Table 2 shows the contribution of the variables on the factor axes.
This table shows that the essential information on the distribution of the variables in the correlation circle ( Figure 5 ) is explained by F1 and F2 axes. Figure 5 shows that all the variables, i.e. all the blocks, are arranged in the positive side of the F1 axis. This could explain the association of the inventory blocks with a same forest type. This result is confirmed by the calculated similarity index values ( Figure 6 ).
Indeed, the values of the Jaccard and Sorensen indexes are greater than 60%, indicating a similarity between inventory blocks. However, this similarity cannot hide the local variations of flora. So we note that on the F2 axis, there are two groups: the Group made of block 4, and group 2 made by blocks 8 and 9. Block 4 is opposed to block 9. Indeed, block 4 was located in a mostly surface area or barely marshy, while in block 9, many trails cross swampy areas or follow the banks of the rivers where characteristic wetland species are present, such as Sarcocephalus pobeguinii Pobeg., Coelocaryon botryoides Vermoesen, Xylopia staudtii Engl. & Diels and Alstonia congensis Engl. Many trails of block 8 cross fallow areas, where species include Dacryodes edulis (G. Don.) H.J. Lam, and many shoots of Musanga cecropioides R. Br. The factorial axis F2 discriminates against our blocks according to not only the local substrate variability, but also according to the degree of human activity in the forest. 
Intra-block heterogeneity
Theoretically, inter-block heterogeneity would arise from intra-block heterogeneity. To test this hypothesis, we performed a principal component analysis (PCA) on the basis of an array of presence-absence of species on the distance of each block. Obviously, it is interesting to a PCA in the blocks where there were more than two past inventoried i.e. blocks 4 and 8.
Heterogeneity in block 4
With regard to block 4, Table 3 indicating the contribution of the variables represented by the trails in the different factorial axes, shows that the essential information is represented in the F1 -F2 (Figure 7) plan below.
This figure shows considering axis F1, all the trails are the positive side of the axis indicating that they belong to a single block of inventory. However on the F2 axis, two groups of Trails are distinguished: the trails 5-6 Group and the trails 2-3-4 Group. Indeed, the F2 axis discriminates between trails depending on the nature of the substrate. The distance of the first group have not gone into a swamp of hydromorphic soils while those in the second group cut the marshy areas. This is explained by the presence of species such as Sarcocephalus pobeguinii. Pobeg, Xylopia staudtii Engl. & Diels, Alstonia congensis Engl., Hallea stipulosa (DC.) Leroy. These results are confirmed by the values of the index of similarity (Figure 8 ).
It appears on this figure that the values of the index of similarity are low between two different trails of different groups whilst the values are high for trails of the same group. Heterogeneity in block 8 Figure 9 shows the Trail distribution in block 8. The point made in block 4 is valid for block 8. Indeed, all trails are arranged in the positive side of the F1 axis, indicating their belonging to a single block. In the F2 axis, trails 4 and 7 are floristically close because they are situated on the positive side of the F2 axis. Trail 6, located on the negative side of the F2 axis, contains species that are characteristic of marshy areas.
Discussion
By comparing the results obtained in the study's zone and those obtained in the UFA of the North of the Republic of Congo, in particular the UFA Pokola and Missa, it appear to be more higher than those of the other UFA of the North of Congo. The forest of the UFA Mbomo-Kellé is floristiquement richer than of the UFA Missa.
The six most representative families in terms of species in the forest of the Mbomo-Kellé UFA are those of: Fabaceae-Caesalpinioideae with 18.05%, Meliaceae 8.27%, Euphorbiaceae 6.02%, Fabaceae-Mimosoideae 6.02%, Annonaceae 4.51% and 4.51% Sapotaceae. These results are similar with those of Mondzali-Lenguiya (2008) observed in the forest of the Missa UFA where three families have a high percentage of representation (Table 4) . Fabaceae-Caesalpinioideae species richness appears to be a commonality of Congolese forests because Kimpouni et al. (2007) also note a gross frequency of 18.05% in the forest near Tobin on the Congolese coast.
The forest species density studied varies between 0.01 tree•ha −1 to 18.12 tree•ha −1 and the overall density of the forest is 124.43 tree•ha −1 . This result is similar to that obtained in the forest of the Ngombe UFA by IFO company (2007) . Indeed, the logging concession company IFO found a density of 124.13 tree•ha −1 for the Ngombe UFA. However this result is slightly lower than the density in the forest species of the Missa UFA which is of 189.001 tree•ha −1 calculated in relation to the data of Mondzali-Lenguiya (2008) .
Quantitatively, the forest of the Mbomo-Kellé UFA showed a preponderance of indi-viduals from the family Burseraceae, Fabaceae-Caesalpinoideae, Euphorbiaceae and Myristicaceae. These results are similar to those observed in the Boubissi UFE in the Mayombe (located in South of Republic of Congo) by reflecting its character of transition between the forests of the South and North Republic of Congo. Weighted spectrum shows that in addition to the Fabaceae-Caesalpinioideae, the families of the Burseraceae (19.17%), of the Myristicaceae (13.29%) and of Euphorbiaceae (9%) are the most represented in the number of trees regardless of the inventoried block. These high values are dependent on the abundance of the species respectively Santiria trimera, Scyphocephalium mannii and Plagiostyles africana as we found Kimpouni et al. (2007) in the forests of the Bambama UFA (in the South-Congo) thereby reinforcing the transition forest characteristic of the Mbombo-Kellé UFA, between the forests of the South and North Congo forests.
The floristic variability or the floristic heterogeneity inter-block was studied from the factorial analysis of correspondence. The results showed on the one hand that the sampled blocks of inventory belong to the same forest type and on the other hand which there are floristic variabilities due to the variation of the substrate, like had underlined it (Basnet, 1992; Gartlan et al., 1986) . The membership of the same forest type is confirmed by the values of indices of similarity. This heterogeneity inter-block is also observed in the tailboards of the same block. The variability of the edaphic factors (composition of the grounds, grounds dewatered and hydromorphic grounds) explains the richness of the forest of the UFA Mbomo-Kellé.
The floristic variability or the floristic heterogeneity between-block was studied starting from the factorial analysis of correspondence. The results showed on the one hand that the sampled blocks of inventory belong to the same forest type and in the other hand which there are floristic variabilities due to the variation of the substrate, like had underlined it (Basnet, 1992; Gartlan et al., 1986) . The various blocks belong to the same type of plot highlighted by the indices of similarities. This heterogeneity inter-block is also observed in the tailboards of the same block. The variability of the edaphic factors (composition of the grounds, grounds dewatered and hydromorphic grounds) could explained the richness of the forest of the UFA Mbomo-Kellé.
Conclusion
The floristic inventory of the Mbomo-Kéllé UFA forest allowed us to appreciate its floristic composition. Qualitatively, all inventoried blocks were rich in FabaceaeCaesalpinoideae, Meliaceae, Myristicaceae, Euphorbiaceae, Fabaceae Mimosoideae, Burseraceae and Annonaceae. Shannon-Weather calculated index values are high, around 6-bit indicating a recovery of the same importance for most of the inventoried species. However, the Pielou evenness index was relatively low in block 4 indicating a low abundance of some species; these include the Santiria trimera (Oliv.) Aubrév. Santiria trimera (Burseraceae), Plagiostyles africana (Mull. Arg.) Prain Plagiostyles africana (Euphorbiaceae), Scyphocephalium mannii (Beth.) Warb. Scyphocephalium mannii (Myristicaceae). The results of the principal components (PCA) analysis revealed floristic heterogeneities within blocks. Regarding the inter-block variance, the results of the PCA have shown that three blocks belong to a same ecosystem. What was confirmed by the indices of similarity of Jaccard and Sorensen. The PCA also indicated the floristic differences between blocks due to the local variability of the substrate. As regards inter-block heterogeneity, the factorial axes of the PCA have discriminated between Trails of blocks 4 and 8 depending on the nature of the substrate. Some past crossed swampy areas of hydromorphic soils. Scyphocephalium mannii is present in the forests of Southern Congo in the Chaillu massif and is reported in the forests of Northern Congo in the Mbomo-Kellé UFA in Odzala National Park and in parts of the Western Sangha. This floristic fact shows that the Mbomo-Kéllé UFA is a transition zone between the South-Congo forests and the forests of Northern Congo. This observation is confirmed by the similarity of relief between the Chaillu massif and the Mbomo-Kellé UFA.
Structurally, the density of trees in the surveyed area is 124.42 trees/ha. Weight frequency showed a preponderance of trees from the families Burseraceae, Myristicaceae, and Euphorbiaceae.
